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Catalog of the Tobacco Introductions 
in the U.S. Department of Agriculture’s 
Tobacco Germplasm Collection (Nicotiana tabacum) 


By James F. Chaplin,' J. R. Stavely,? C. C. Litton,’ G. W. Pittarelli,* and W. H. West, Jr.’ 


ABSTRACT 


This catalog describes the over 1,000 tobacco introductions (Nicotiana 
tabacum L.) in the U.S. Department of Agriculture’s tobacco germplasm col- 
lection. Seed from the collection are available in limited quantities for research 
and breeding. The description includes plant origin, native designation, plant 
type, how leaves are attached, flower color, time to flower, angle of leaf to 
stem, leaf width and length, number of leaves per plant, number of suckers per 
plant (pretopped and posttopped), plant height, and plant yield. Index terms: 
agronomic characteristics, catalogs, germplasm, Nicotiana tabacum L.., tobac- 
co, tobacco collections, tobacco introductions. 


INTRODUCTION 


The U.S. Department of Agriculture’s (USDA) 
Agricultural Research Service maintains a large 
collection of morphologically diverse tobaccos, 
Nicotiana tabacum L., obtained from many 
foreign countries, Puerto Rico, and, in a few in- 
stances, from the continental United States. Seed 
from the collection are available to plant breed- 
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ers, geneticists, and other researchers in tobacco 
and other plants; to experiment stations; and to 
public and private research organizations for 
research and breeding purposes. Seed can be ob- 
tained from the Tobacco Research Laboratory, 
Route 2, Box 16G, Oxford, N.C. 27565. Ship- 
ments will be limited to 0.2 g, unless specific re- 
quirements are stated for a larger amount. Seed 
are not available in bulk quantities for commer- 
cial planting. 

The entries in this collection were originally 
designated as TI’s for tobacco investigations, but 
the letters have come to stand for tobacco intro- 
ductions. Collection of the TI’s was begun by 
USDA early in the 20th century. No record is now 
available for the dates of accession of many of the 
early entries in the collection—the earliest record- 
ed was acquired in 1913. About 150 accessions 
were collected from the beginning until 1934. 
Then, in 1934, Edward E. Clayton, a plant 
pathologist, joined USDA’s tobacco research 
group to initiate a research program in tobacco- 
disease control. He soon realized that to max- 
imize chances for obtaining new sources of dis- 
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ease resistance an extensive collection of tobacco 
germplasm was needed. 


Because N. tabacum originated in either Cen- 
tral or South America and is quite diverse in 
both, it was decided to begin the collection in 
these regions. So, in 1935, the USDA’s Division 
of Plant Exploration and Introduction, Bureau of 
Soils and Agricultural Engineering, employed 
two men, W. Andrew Archer and Raymond 
Stadelman, to make extensive explorations and 
collections of native tobaccos in Mexico and in 
Central and South America. Archer collected 
mainly in Mexico, Guatemala, Honduras, Costa 
Rica, Brazil, and Argentina; Stadelman in Colom- 
bia, Peru, Ecuador, and Venezuela. During their 
expeditions, Clayton carried on an extensive 
correspondence with Archer and Stadelman, and 
much of this correspondence is still in the files of 
the Agricultural Research Service’s Tobacco 
Laboratory in Beltsville, Md. For most acces- 
sions of these two collectors, detailed records are 
available for date of collection; native designa- 
tion; farm, town, district, state, and country 
where obtained; and other information. By the 
time that Archer and Stadelman completed their 
expeditions in 1937, TI numbers up to 1160 had 
been assigned. These two men deserve great 
credit for the thoroughness of their efforts and 
the hardships they endured in their searches 
through often difficult terrain. They were respon- 
sible for over 90% of the accessions during the 3 
years of their expeditions. The other 10% were 
contributed by several collectors. All TI’s 
numbered 1161 and higher have been added since 
1937; they have come from many collectors and 
breeders. 


The collection left by Clayton in 1955 included 
Nicotiana species other than N. tabacum. These 
have been moved from the TI collection to either 
the N. rustica collection of 54 accessions or the 
Nicotiana species collection, both maintained by 
USDA. Also, many duplicates have been re- 
moved from the TI collection, and some TI’s are 
no longer available because of the loss of viable 
seed. So, though the TI’s in the catalog are 
numbered to 1504, there are only about 1,000 ac- 
cessions listed. 

The collection has had to be maintained 
through periodic seed increases. Over the years, 
because of limited support for this program, 
seeds have been taken from a restricted number 
of plants. Seed increase has been done in the 
absence of pathogens or other apparent selection 


2 


pressures. In some instances, particularly those 
TI’s originating from mixed seed collections, 
diversity has decreased. Some accessions un- 
doubtedly differ from those originally put in the 
collection. 

Burk and Heggestad (1959) compiled data on 
185 of the TI’s. Several publications (Clayton and 
Smith 1942; Clayton 1953, 1969; Clayton et al. 
1958; Chaplin and Gooding 1969; Litton et al. 
1970; Stavely 1971; Sievert 1972a, 1972b; 
Chaplin et al. 1976; Grosso 1976; Johnson 1978; 
Thurston 1979; Stavely et al. 1981) have dealt 
with disease and insect resistance of the TI’s. But 
little has been published about the agronomic and 
morphological characters of the TI’s. So, for each 
plant, this: catalog includes plant origin, native 
designation, plant type, how leaves are attached, 
flower color, time to flower, angle of leaf to stem, 
leaf width and length, number of leaves per plant, 
number of suckers per plant (pretopped and post- 
topped), plant height, and plant yield. 

USDA also maintains a collection of cultivars, 
and we hope to publish a catalog of this collec- 
tion. Additional data, such as chemical analysis, 
are being obtained on the TI collection. These will 
be published later. 


AGRONOMIC 
CHARACTERISTICS 


In 1969, seeds of each of the then 994 TI’s in 
the collection were sown in a greenhouse at the 
‘Agricultural Research Service’s Oxford Tobacco 
Research Laboratory, Oxford, N.C. They were 
transplanted to bands in flats, where they grew 
until they reached transplanting size. Five plants 
of each TI were transplanted to the field at Ox- 
ford into each of two replicates. They were grown 
by flue-cured tobacco cultural methods and fer- 
tilized with 784 kg of 6-12-18 fertilizer per hec- 
tare in the preplant row. A topdressing of 112 kg 
of 15-0-14 was applied a few weeks after trans- 
planting. All plants were topped when the first 
flower began to show pink. The plants were hand- 
suckered, and in some cases they were broken to 
one central stem. Leaves were harvested by prim- 
ings and flue-cured by conventional methods. 

In 1974, 1,063 of the TI’s then in the collection 
were grown in the field by burley-tobacco cultural 
methods at Lexington, Ky. They were planted in 
1 replicate of 10 plants. Fertilization consisted of 
1,680 kg of 5-10-15 fertilizer per hectare plus 560 


kg of ammonium nitrate per hectare broadcast 
before planting. All plants were topped when 50% 
of the flowers had opened, at the second leaf 
below the ball sucker. The plants were cut, 
speared on sticks, and harvested and cured by 
conventional methods for burley. In the 1974 
planting, TI Nos. 246, 421, 1128, 1247, 1324, and 
1480 that had been grown at Oxford were not in- 
cluded. The 1974 planting included 80 TI’s that 
were not grown at Oxford in 1969. 

The catalog gives a summary of the agronomic 
data for each TI included in the collection in 1974. 
(We don’t yet have any data for the few added 
since then.) The agronomic data are the averages 
from the two replicates grown at Oxford in 1969 
and the one replicate grown at Lexington in 1974. 
Given in the catalog for each TI is the USDA 
Plant Introduction (PI) number, country of 
origin, and native designation (where known). The 
methods used to produce the agronomic data are 
described below. 

Except for flower color, all reported characters 
are greatly influenced by environment, so data 
are differentiated by location (Oxford and Lex- 
ington) instead of being averaged. (The angle of 
attachment of the leaf to the stalk and flower col- 
or were taken only at Oxford.) These data must be 
considered as relative and not absolute; for exam- 
ple, Turkish tobacco grown at Oxford or Lex- 
ington has a much larger leaf than it does when 
grown under Turkish growing conditions. 


PLANT TYPE 


Plant type was judged from the field ap- 
pearance of each TI. Types assigned included 
burley (B), cigar filler (CF), cigar wrapper (CW), 
flue-cured (FC), Hungarian (H), primitive (P), 
pale-yellow (PY), Turkish (T), and no type iden- 
tified (NT). Names are based on resemblances, 
not on potential use. 

Burley.—The outstanding characteristic of 
burley types is the creamy color of the stalk and 
midrib. When grown with low available nitrogen, 
the plants are light yellowish green. And, because 
of the low chlorophyll, the leaves will deteriorate 
rapidly on maturing, especially in hot climates. 
The older burley types have horizontal or droop- 
ing leaves, and the newer types have upright 
leaves. The flower head is somewhat compact 
when compared with flue-cured types. The burley 
character is controlled by two recessive genes 


(wb, and wbd,}, and ali lines that have these two 
genes were ciassified as burley (Henika 1932). 

Cigar-filler—Lines characterized as cigar filler 
have erect growing leaves that are narrow; some 
are relatively long. The plants are generally short, 
have close internodes, and are dark green. In 
some lines, the leaves are so long that they droop, 
and the ends may touch the soil. These types 
usually stay green until maturity, when the 
leaves go from green to brown. This is a large 
group and probably contains some dark-fired and 
cigar-binder types. 

Cigar-wrapper.—The cigar-wrapper type is 
generally a tall plant with a relatively spreading 
seedhead and fairly long internodes that produce 
broad leaves of moderate size. Some of the plants 
classified as cigar wrapper may have a more 
pointed leaf than the typical cigar-wrapper 
cultivars. 

Flue-cured.—The flue-cured types are generally 
divided into broadleaf and narrowleaf groups. 
The narrowleaf types are characterized by wide 
spacing of the leaves on the stalk and relatively 
narrow and pointed leaves that grow more or less 
horizontal to the ground. The leaves are generally 
medium in length. The broadleaf types have 
broader leaves, sometimes almost oval. All flue- 
cured types are characterized by gradual ripening 
of the leaves up the stalk; the leaves usually have 
a yellow cast when mature, while the leaves of 
most other types will go from green to brown on 
maturing. The flue-cured lines have a fairly long 
flower stalk with a relatively open flower head. 

Hungarian.—A type of oriental tobacco that 
contrasts with the Turkish type, Hungarian has a 
somewhat larger leaf and closer internodes. The 
outstanding feature of this type is the position of 
the flower head, which is recessed between the up- 
per leaves and has a short stalk. Actually, the top 
leaves may appear to be above the seed head. All 
plants classified as Hungarian have this 
characteristic flower head. 

Primitive.—All types described except 
primitive have a main central stem and do not 
branch very profusely until after the top is 
broken out. The primitive types are characterized 
by profuse branching, and many lines do not have 
a central stem. The plants are generally low grow- 
ing with small leaves, which are extremely nar- 
row. The primitive types bloom quite early and 
produce very few leaves, but the branches contain 
many small leaves. 

Pale yellow.—The pale-yellow types are plants 
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that contain the dominant PY gene (Chaplin 
1969). The leaf shape, height of plant, etc. will 
vary. When grown under flue-cured or low- 
nitrogen conditions, the plants lose much of their 
green color as they mature. In a short time after 
flowering, the plants become light yellow. All 
leaves on the stalk turn yellow at about the same 
time and resemble burley tobacco in color. But, 
unlike burley, the stalk remains green. The stalk 
and midrib of the leaves at maturity may be a lit- 
tle lighter than those of normal green types. 
Turkish.—The Turkish group contains lines 
that resemble Turkish or oriental cultivars. The 
Turkish group is variable and ranges from 
pointed- to rounded-leaf types. The plants so 
classified are small and have smaller leaves than 
most other types; some have leaves with a naked 
petiole, and some of the plants lodge. The Turkish 
types flower early but produce a flower head that 
protrudes well above the top leaves. The 
classification in this catalog does not associate 
the type with the Turkish aroma characteristics. 


PLANT CHARACTERISTICS 


Leaf attachment.—‘‘Leaf attachment”’ refers to 
the description of the petiole where it is attached 
to the stem. This may be either petiolate (P) or 
sessile (S). 

Flower color.—Flower color is designated as 
white (W), pink (P), or red (R). In some TI’s of 
mixed origin, the flower color varies from plant to 
plant, in which case the predominant color is 
given. Only those flowers completely lacking 
pigmentation were considered to be white, and 
only those having easily distinguishable red color 
were considered red. All intermediate shades 
were designated pink. There are many shades of 
pink among the flowers in the collection. 

Time to flower.—Time to flower is the number 
of days from transplanting to the field until the 
first blossom in the flower head was fully open in 
the test at Oxford and when 50% of the flowers in 
the head were open in the Lexington test. 

Leaf angle.—Leaf angle was determined by 
measuring the number of degrees between the 
stem and the upper leaf surface at the point of at- 
tachment to the stem. This measurement was 
taken on the largest leaf of each plant just before 
harvest. 

Leaf width and length.—Leaf width and length 
were measured on the largest leaf of each plant 
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just before harvest. The width was determined at 
the broadest part of the leaf. 

Number of leaves per plant.—The number of 
leaves per plant was counted after topping. All 
leaves on the main stem were included. The 
primitive types were broken to one main stem, 
and the leaves on that main stem were counted. 

Total number of suckers.—The total number of 
suckers was counted pretopping and posttop- 
ping. The pretopping suckers were counted just 
before topping. At Oxford, the posttopping 
suckers were counted twice, 2 and 4 weeks after 
topping, and the numbers were added together to 
give the total recorded in the table. The posttop- 
ping sucker count at Lexington was taken at time 
of harvest. 

Plant height.—Plant height was measured 
before topping, at the time of flowering. The 
distance from the soil surface to the point where 
the plants would be topped was measured on each 
plant. 

Plant yield.—Plant yield was measured by 
weighing all of the cured leaves from each plant. 
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